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5 K Disclaimer

e Please note that the results herein contained
are merely those I have SELECTED.

e There are manyv, many results. Please see:
http://www-d0.fnal.gov/Run2Physics/ICHEP08/S08D0Results.html

- Please forgive me, I cannot possibly cover them all,
even at only 1 slide/result.
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Disclaimer

ICHEP Abstract Analysis Luminosity | More Information

511 Measurement of the lifetime of the Bc meson in the semileptonic decay channel 1.3 b Web page
512 Measurement of the Bc meson mass in the exclusive decay Be-=JpsiPi 1.3 b Web page
514 Measurement of the polarization of the Upsilon(1S) and Upsilon(2S) states in pp(bar) collisions at sqrt(s)=1.96 TeV 1.3 7! Web page
515 Study of direct CP violation in B+ to J/psi K+-(pi+-) decays 2.8 ! Web page
516 D0 Bs0 oscillation combination for Summer 2007 3.4 fh! Web page
519 Measurement of the Bs mixing parameters from the flavor-tagged decay Bs-=JpsiPhi 2.8 ! Web page
521 Search for CP violation in semileptonic Bs decays 28 ! Web page

Measurement of Br(B0s-=Ds(*)Ds(*)) and the lifetime difference in B0s system 28 fb! Web page

Electroweak Physics

ICHEP Abstract Analysis Luminosity [More Information

Measurement of the forward-backward charge asymmetry and the effective weak mixing angle in Z to ee events at D0 0.75 fh! Web page
446 Measurement of the electron charge asymmetry in ppbar->W-+X->e+nu+X events at D0 0.75 fb! Web page
447 Measurement of the muon charge asymmetry from W boson decays 0.30 fg'l Web page
448 Measurement of the W boson width in the W->e+nu final state at sqrt(s)=1.96 TeV 0.18 fh! Web page
449/450 Measurement of the shape of the boson transverse momentum distribution in Z to ee at D0 0.75 fb! Web page
451 Measurement of sigma(ppbar-=Z)*BR(Z->ee) at sqrt(s)=1.96 TeV 0,18 fb! Web page
453 First study of the radiation-amplitude zero in Wgamma production and limits on anomalous WWgamma couplings 0.75 b Web page
454 A measurement of WW+WZ production in lepton plus jets final states at D0 xx fh!
455 ZZ-=llnunu production in pp(bar) collisions at sqrt(s)=1.96 TeV 22!

456 Measurement of sigma(ppbar-=Z)*BR(Z->tautau) at sqri(s)=1.96 TeV 1.0 !
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457 Measurement of the W boson mass in the W->e+nu final state at sqri(s)=1.96 TeV

601 WW production cross section measurement and limits on anomalous trilinear gauge couplings 0.23 ! Web p:

602 Z+ramma production and limits on anomalous ZZgamma and Zgammagamma couplings in ppbar collisions 1.0 ! Web p:

603 Measurement of pp(bar)-=Z7->4]1 production cross section using Run IIb data 1.7 fb! Web p:

604 Measurement of differential Z/gamma” *+jet+X cross sections in ppbar collisions xx !

605 Measurement of the ratio of the ppbar->W-+c-jet cross section to the inclusive ppbar->W-+jets cross section 1.0 ! Web pe

607 Measurement of the ratio of inclusive cross sections sigma(ppbar->Z+b-jet)/sigma(ppbar->Z+jets) in ppbar collisions

608 Search for W bosons produced via vector boson fusion in ppbar collisions at sqrt(s)=1.96 TeV

625 Measurement of the W boson helicity in top quark decays at D0 1.0 ! Web pz

695 Probing anomalous Wtb couplings with 1 fb*-1 of D0 data 0.9 fb! Web p:
Electre A measurement at D0 with Z->1l (I=e,mu) events in a 2 fb"! dataset of the BNLY parameter g» using a 27! Web pe

Search for a scalar or vector particle decaying into Zgamma in pp(bar) collisions at sqrt(s)=1.96 TeV 1.0 fb! Web pe

IC

New Phenomena

‘:E:ﬁ Analysis
493 Search for the Associated Production of Charginos and Neutralinos in Final States with Three Leptons 1.1 ! Web pi
494 Search for pair production of the supersymmetric partner of the top quark in the etmu-+b+b+MET decay channel at D0 1.1 ! Web p
495 Search for Supersymmetry with Gauge-Mediated Breaking in Diphoton Events at DG 1.1 fb! Web p
496 Search for Squarks in Events with Jets, Hadronically Decaying Taus and MET 1.0 7! Web p
498 Search for large extra dimensions via single photon plus missing energy final states at sqrt(s)=1.96 TeV 2.7 ! Web p
499 Search for large extra spatial dimensions in the dielectron and diphoton channels in pp(bar) collisions at sqrt(s)=1.96 TeV 1.05 ! Pape
501 Search for charged massive stable particles with the D0 detector 1.1 fb! Pape
504 Search for pair production of second generation leptogquarks 1.0 ! Pape

8/15/08 Andrew Askew


http://www-d0.fnal.gov/Run2Physics/ICHEP08/S08D0Results.html

-
|-§€§EI‘§ ‘
B

Disclaimer

s s

4357 Measurement of the W boson mass in the W->e+nu final state at sqrt(s)=1.96 TeV

601 WW production cross section measurement and limits on anomalous trilinear gauge couplings 0.23 ! Web p:

Faratsl Tl irnavamran s s adl e cwsd Baalde me amasmealoss e FFora s oo A Firmavrmra mar v aea e Ao rliaaors T el o sl el o e e I | TEF_L
505 Search for long-lived particles decaying into electron or photon pairs with the D0 detector 1.0 fh!

Search for scalar leptoquarks and T-odd quarks in the acoplanar jet topology using 2.5 fb-1 of ppbar collison data at
sqrt(s)=1.96 TeV

Search for first-generation leptoquarks in the dielectron channel with the D0 detector in pp(bar) collisions at sqrt(s)=1.96 TeV 1.0 !

25!

Higgs Physics

ICHEP
e I

Electre

ic Search for WH Production using a Neural Network Approach 1.7 !
481 Search for the standard model Higgs boson in the HZ->bbnunu channel in 2.1 fb-1 of pp(bar) collisions at sqrt(s)=1.96 TeV 2.1 f»-!
New P 482 Search for ZH(-=1+l-bb(bar)) in pp(bar) collisions at sqrt(s)=1.96 TeV 237!
484 Search for the Higgs boson in H=>WW(*)->lI'vv (LI'=e,mu) decays with 3 fb! at DO in Run II 3 fy!
483 Search for the Higgs boson in WH->WWW#(*)->II'+X decays in ppbar collisions at sqrt(s)=1.96 TeV 1.0 7!
486 Search for the standard model Higgs boson in diphoton final states at D0 77 !
488 Search for neutral Higgs bosons in in multi-b-jet events in pp(bar) collisions at sqrt(s)=1.96 TeV 2.6 !
489 Search for MSSM Higgs boson production in the decay h->tau tau with the DO detector at sqrt(s)=1.96 TeV 2.2 !
492 Search for pair production of doubly-charged Higgs bosons in the H*{++}H"{--}->4mu final state in ppbar collisions at 1.1 -
sqri(s)=1.96 TeV
682 A search for charged Higgs bosons in tt(bar) events | fh!
6R0 Search for the standard model Higgs boson in the tt(bar)H->tt(bar)bb(bar) channel 2.1 !
692 Search for a heavy charged Higgs boson reconstructed in the t+b final state at D0 0.9 fb!
Search for the standard model Higgs boson in the WH to tau nu bb channel in 0.94 fh-1 of ppbar collisions at sqrt(s)=1.96 TeV (.94 f'
A search for neutral Higgs bosons at high tan(beta) in the mode phi+b->tau_mu-+tau_had+b in Run IIb data 1.2 !
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457 Measurement of the W boson mass in the W->e+nu final state at sqrt(s)=1.96 TeV

601 WW production cross section measurement and limits on anomalous trilinear gauge couplings 0.23 ! Web p:

Faratsl Tl irnavamran s s adl e cwsd Baalde me amasmealoss e FFora s oo A Firmavrmra mar v aea e Ao rliaaors T el o sl el o e e I | TEF_L
505 Search for long-lived particles decaying into electron or photon pairs with the D0 detector 1.0 !

QCD Results

ICHEP

Abstract Analysls
Higgs |
506 Measurement of the inclusive jet cross-section in ppbar collisions at sqrt(s)=1.96 TeV 0.7
507 First measurement of dijet angular distributions in the TeV regime and searches for quark compositeness and extra e
Electre dimensions
500 Measurement of the differential cross section for the production of an isolated photon with associated jet in ppbar collisions at 1
Ic sqrit(s)=1.96 TeV
New P1 Measurement of the triple differential photon plus heavy-flavor jet eross section in pp(bar) collisions at sqrt(s)=1.96 TeV inD0 | {
Top Physics
Measurement of the top quark mass in the electron-muon channel using the matrix element method at D0 2.8 1
610 Measurement of the top quark mass in dilepton channels using the neutrino weighting method at D0 2.8 b
612 Measurement of the top quark mass in the lepton+jets channel at D0 1.0 b
613 Measurement of the top quark mass in the all-hadronic channel at D0
614 Measurement of the tthar cross section in the dilepton channel at D0 1.0 {b
613 Measurement of the tthar production cross section at D0 using hadronic tau events 2.11b
616 Measurement of the tthar production cross section in the lepton+jets channel at D0 1.0 ib
618 Measurement of the tthar production cross section in the all-hadronic channel at D0 0.4 b
619 Measurement of differential distributions of top quarks

623 Simultaneous measurement of the ratio E(t-b-“’h]m(t-}Wq] and the top quark pair prnductinn cross section with D0 0.9 b
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e You are here.
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Vs =1.96 TeV
At = 396 ns

Run |1 1992-96
Run 11 2001-20XX

e You are here.

e You've just
heard from our
sister
experiment
over there.
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Results presented here span 0.7-3.0 fb™
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5000 tons ' Centrél Tracking

Calorimeter
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B Lightning Overview:

Central Fiber Tracker (CFT)
2 T magnetic field

2008-07-11

8/15/08 Andrew Askew |



8/15/08

Lightning Overview:

Central Fiber Tracker (CFT)
2 T magnetic field
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Lightning Overview:
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Liquid-argon sampling calorimeters
Central (CC) and Endcap (EC)
Coverage: | <4.2

Important for MET measurement

2008-07-11
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Lightning Overview:

Liquid-argon sampling calorimeters
Central (CC) and Endcap (EC)
Coverage: | <4.2

Important for MET measurement

2008-07-11

Andrew Askew

16



8/15/08

Lightning Overview:

Liquid-argon sampling calorimeters
Central (CC) and Endcap (EC)
Coverage: | <4.2

Important for MET measurement
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Muon system
Drift chambers and scintillator counters
1.8 T toroids

2008-07-11
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Lightning Overview:

Muon system
Drift chambers and scintillator counters
1.8 T toroids
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Lightning Overview:

Muon system
Drift chambers and scintillator counters
1.8 T toroids
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P Physics With Jets:

« Both the most obvious,
and one of the most
difficult things to do at a
hadron collider:

- Most common objects in
collisions, and probe the
highest energies. But...

- Significant systematics
due to energy scale,
resolution.
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e Cross section in
both jet p..and

rapidity.
* Good agreement

with NLO
prediction.

« Largest dataset
with smallest
uncertainties to
date!

8/15/08

ly|<0.4 (x32
0.4<|y|<0.8
0.8<
1.2<
1.6<

2.0<

PRL 101,
062001 (2008)

D@ Run Il

\s = 1.96 TeV
L=0.70 b
Reone = 0.7

— NLO pQCD

. . 1
+non-perturbative corrections

CTEQ6.5M W, =K1_=p.

IIIIIﬂ|] IIIIIIﬂl IIII|TH| IIIIIﬂ|] IIII|TH| IIII|T"| IIIIIH|] IIII|'|'|'|| IIIII|“| IIIIIﬂ|]

_ 50 60 100 200 300 400 600

P, (GeV)
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1+cos@’
1-cos@’

Xaijer = exp(bﬁ _yz‘) =

y, = jet rapidity

—— Rutherford Scattering
- QCD
New Physics

8 10 12 14 16
Xdijet = exp(|y1—y2|)

8/15/08

e A clever choice of

variables can reduce
systematics while
keeping sensitivity.

Shape of jet %
distribution can
indicate presence of
new physics (ADD,
LED, quark
compositeness), and is
less sensitive to jet
energy.
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1 i [3]%] limi
—— DJ prellmlnary preliminary

3 Quark Compositeness 3 ADD Large Extra Dimensions,
- Standard Mod el (positive interference) (GRW)
=== Quark Compositenessj-.

A=2.0 TeV (A=+1)

ADD Lg. Extra Dim.
M.=1.36TeV (GRW)

o TeV-1 Extra Dim. ) % CL limt =R 95%Cj\limitat % .
MC=1 12TeV . e ) M,_=1.56 TeV d o

0.05 0.1 0.15 0.2 0 0.1 0.2
2 2 2, 4
& =1/A% (1/TeV?) £=1/M: (1/TeV?) &= 1M (1/TeV?)

1/6 gjjer d0/AY ey

¥
k

T
 Best limit to date on quark

compositeness, and one
of the strongest yet on

both ADD and TeV! scale
extra dimensions.

Xdijet = eXp(|y1 'y2|)
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e Physics with Bs

 As something of a special ~ Anexample:thex,
case, hadrons containing
b-quarks are produced
copiously in collisions.

 In order to study the
decays of these hadrons,
typically one starts at the
end of the decay chain and

works back. Incidentally, the Z, - baryon was
. . first ob d by DO, see:
» Use kinematics of these B 69, DRl PO,
decays to tell us about the
interaction.

8/15/08 Andrew Askew 27



5k B_Mass:

» Use exclusive decay ot
B ->J/y +n. Reconstruct

J/v ->uu, require
additional track.

N
o

DO, 1.3 fb™

w
(8]

e Use isolation,
kinematics and vertex
quantities to isolate
signal.

Events / (40 MeV/c?)

. . 8 6 62 64 66 68 7 1.2
e Perform unbinned ﬁn(m) [GeV/c?]

maximum likelihood fit. M, =6300 + 14 (stat) + 5 (sys) MeV/c’.

C
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5k B_Lifetime:

e Select B *->J/yu” +X.

- Less interested in the
decay products here,
interest is distance
between primary
vertex and decay

vertex.

- Model backgrounds,
and use invariant
mass and visible
proper decay length
(VPDL) to fit for the

lifetime.
8/15/08

DO 1.3fb™" —— Total Fit
— Signal
Jyu MC

Events/0.005 cm

10,4005

VPDL [cm]

©(B*,) = 0.448"%° (stat) + 0.032 (sys) ps

—-0.036

Andrew Askew 29



« Fast facts about BSO:

- Oscillates between eigenstates of ditfferent mass and
width.

- These mass eigenstates should be mostly CP-
eigenstates .
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B Extracting the parameters:

e Reconstruct decay chain

B "->] /vy ¢.

e Tag initial flavor (event

charge, opposite side,
same side...)

 Perform simultaneous,
unbinned fit to the mass,
the decay length and the

three decay angles.

8/15/08
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o

DQ , 2.8 fb' * * Data
0 it — Total Fit
B.>dive g | — Prompt Bkg
{ 3 I Lﬂ,,“ ‘ i ‘

£ ::III "_:_l H Wy :.!l m n. '.» My I

51 52 53 54 55 56 57 538

DO , 2.8 fb' * Data

B89, ) o — Total Fit
s — JY

Total Signal
Mass 5.26 - 5.46 GeV ... ~p_ayen

0.4
ct (cm)




DO, 2.8 fb™
m B 5 Jhy o
AM, = 17.77 ps™

0.5 1 1.5
¢_(radian)

e Final extracted values (numerous different fits
performed in order to ensure stability):

- AI'=0.19 + 0.07(stat)*™*_  (syst) ps™

— (I)s — _0.57+0.24_0.30(Stat)+0.07_0.02(Syst)
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LK Physics With Bosons:

« Smaller cross sections than for jets, but VERY
different systematics:

- At some level almost everything at a hadron
collider is QCD.

- Now replace one side of the diagram with a boson.

- One can use gauge bosons (y, W, Z) to probe QCD
(low energy resummation, parton distribution
functions) with very precisely measured objects!
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- v+b/c

« Important for probing

both the flavor
? 1 content of the proton,
2 and gluon splitting.
S « Key pointis to
£ differentiate b/c jets
from light quarks.

e Photon provides a
great experimental
signature!
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D@ Run II Preliminary ~ ® ¥ "y >0 D@ Run IIlPrelimiIlal'y
Ly, =1.0fb" .y <0 L. =10fb"
Y +b jet (x3.0) &

(x3.0) -@- e
A ly <08

CTEQG6.6M, 1, . =Py

CTEQG6.6M.p e
NLO pQCD e, : NLO pQCD

 Triple ditferential cross section: measured as a
function of EY, y" and y.

* Good agreement for b, considerable difference

for c. Currently under study.
8/15/08 Andrew Askew 35



e a.and g,

Snp(b,Q%) = [g1 + g2 ]ﬂ[.i_] + 9193 In(100z;2;)]b* ° LOW pT bOSOn

2@

production (both Z
and W) are the realm
of resummation.

- g, parameter must be
measured from data.

20 25 30 35 40 45 50
pT [GeV]
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e a.and g,

Snp(b,Q%) = [g1 + g2 ]ﬂ[.i_] + 9193 In(100z;2;)]b* ° LOW pT bOSOn

2@

production (both Z
and W) are the realm
-wOf rFESUMMAation.

- g, parameter must be
- measured from data.

o
=)
o

3 oo  Another clever choice

g of variables allows us

8 to minimize the effect

T of experimental
L resolution.

Z/y* a_(GeV)
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D@ Run Il Preliminary 2fb

DO Run Il ee (CTEQ6.6)
DO Run Il uu (CTEQ6.6)

Combination (CTEQ6.6)

Publ. DO Run | ee (CTEQ4M)
Publ. DO Run lla ee (CTEQ6.1M)

World Average (CTEQ3M)

0.66 = 0.03(exp) |} "' (PDP)

0.61= 0.03(exp) '} *(PDF)

+0.04

0.63 = 0.02(exp) 004

(PDF)
0.58 = 0.06

0.77 = 0.06

+0.02
0. 68 -0.01

0 0.2 0.4

0.6

0.8

1 1.2
g, (GeV?)

e Resolution effects reduced
greatly by choice of variables

(L and e combination).

* Good agreement with world

average!
8/15/08
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B W Charge Asymmetry:

» Typically u-quarks carry
more of the proton
momentum than d-quarks,

and thus W* will tend to go

— in the positive rapidity

direction.

« Lepton rapidity is
correlated to the W
rapidity, and thus a very
clean probe into these
momentum distributions.
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B W Charge Asymmetry

« Completely different
systematics to other
measurements
sensitive to PDFs.

&
)

-~
n-.
S

Asymmetry

D@, L=0.75 fb'
 Very large range of 1,25 Gov
. . -0. E;>25 GeV

rap ldlty COvered’ CTEQ6.6 central value

th ankS tO Silicon 04 0 T MRSTO4NLO central value

d e Si g n. \ CTEQ6.6 uncertainty band
e That's not all

however...
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B W Charge Asymmetry

« Completely different B
o g
systematics to other - N
measurements R
SenSitive tO PDFS. 04 CTEQ6.6 central value

MRSTO04NLO central value

S
=)

CTEQ6.6 uncertainty band

« By selecting different
slices of lepton p., we

S
%)

&=
o

select different x and Q°
of the initial W.

Asymmetry

(b) D@, L=0.75 b’
E7>35 GeV
E;>25 GeV

=]

CTEQ6.6 central value

S
[

MRSTO04NLO central value

CTEQ6.6 uncertainty band

S
o
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e Top Quarks

« Analyses contain both
vector bosons AND jets.

Production
Discovered in Run I, now
Ep— . . Resonant
sufficient statistics not |
only to do precision Prodhcton

kinematics

measurements of mass
o Polarization

and cross section, but

also probe new physics. .

Most massive of quarks,
implies a special
connection to EWSB.

8/15/08 Andrew Askew 42



p—
558 Top Mass:
e Top mass important
iDpllt to electroweak D@ Run llb Preliminary, L=1.2 !
global analyses. 'eptohfjets,f:alibrated

1.08
 But...challenging! -
- Jet energy scale 1.0
- Signal modeling 1.02 |
. . . AlnL=2.0
- Combinatorics. 1 e
o Requires Sophisticated 0987166 168 170 172 174 iy 17(% \;;30
techniques to _
« . . « e Lepton+jets (2.1 fb):
IMImIize Stat.IStlcal m,,, =172.2+1.0 (stat) £ 1.4 (syst) GeV
and syst.err.latlc 0810
uncertainties. m,,, =172.9+3.6 (stat) £ 2.3 (syst) GeV
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™
= Top Mass:
e Top mass important

input to electroweak o o

p1 3.799+ 0.07768

global analyses. P
 But...challenging!

- Jet energy scale
- Signal modeling

— Combinatorics.

e Requires sophisticated
techniques to
minimize statistical
and systematic

Lepton+jets (2.1 fb'):
m,,, =172.2+1.0 (stat) £ 1.4 (syst) GeV

i ) e+ (2.8 fb):
uncertainties. m,, =172.9+3.6 (stat) + 2.3 (syst) GeV
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B Top Mass:

e Top mass important

iﬂpllt tO eleCtroweak Dg = = preliminary Summer 2008
glObal analyses° Run| dileptons 01! F——@—— 168.4 +12.8 GeV

° But Challenging' Run | lepton+jets 0.1 H—e— 180.1 = 5.3 GeV
". ) Run Il dileptons * wpto2.8f™ H—o—H 1744 * 3.8 GeV

- ]et energy Scale Run |l lepton+jets * 22 H@®H 172.2 £ 1.7 GeV

— Slgnal mOdeling D@ combination (July 2008) HOH 172.8 + 1.6 GeV

- CombinatOIiCS. World average (march 2008) HOH 172.6 * 1.4 GeV

» Requires sophisticated 60 170 180
Top Quark Mass [GeV]

techniques to _
o« e . . . Lepton+jets (2.1 fb'):
INNIMZE Stat.IStlcal m,,, =172.2+1.0 (stat) £ 1.4 (syst) GeV
and systematic 0810
uncertainties. m,,, =172.9+3.6 (stat) £ 2.3 (syst) GeV
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e W helicity:

° Since Couphng ~1, D@ Run Il preliminary
one can directly
study t->Whb.

e Reconstruct t-quark
kinematics, calculate
angle (6) between
top direction and W
decay product.

Lepton+jets channel —— D@ data, 1277 (a)
Signal + background
W Iv ----- SM Signal + background
[ Background

Entries/0.1

D@ Run Il preliminary

Lepton+jets channel —s— D@ data, 1.2 (b)
. —— Signal + background
+ W—j ----- SM Signal + background
[ Background

Entries/0.1
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e W helicity:

 Since coupling ~1, |
one can direCtly - DO Run Il Preliminary
study t->Wb. o Lm22arw

« Reconstruct t-quark
kinematics, calculate
angle between top
direction and W
decay product.
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E Single Top

« Top couplingto W D@ 0.9 fb”

interesting, and H
Single top directly ¢+
sensitive to Wtb +

-
2!

Yield [Events/7.5GeV]

Tl
1 im

interaction, both in
rate and T
kinematics. * Charged Lepton p_[GeV]

.g’ r—171 ary Py - 3 -
=W (f P+ fiPR)t DD 0.9 fb’ DG 0.9 fb5*
V2 ) @ max posterior )

DWW ba™ (f5 P+ f3PR)t + h.c. j 68% CL contour
' 90% CL contour
B 95% CL contour

g

BH 22533514
L

First direct constraints on tbW tensor
couplings! Same data sample as first
single top evidence.
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B Top + Higgs?

== 100xttH->ttbb

* An important = s

Z+jets

channel for LHC, —

I multijets

aids only in
combination at
Tevatron.

e Higgs +tt->ttbb

e Enhanced in
some models

(2HDM for
instance).

50 100 150 200 250 300 350 400 450 500

SM

—u— Expected limit 95% CL/Theory
Observed limit 95% CL/Theory

/6,4 B(H — bb)

meas

G "B(H - bb)
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K Searching for New Physics:

« Not simply doing the experiments to more
precisely measure the Standard Model, we
want it to BREAK!

« Searches for exotic states can give indications
for new physical processes that aren't given
within our current models.
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K 77

« Reality check for searches,
smallest SM diboson cross 7
section 1.6 +/- 0.1 pb. a

A he Unknowd
o 77->1lll: Smallest branching
fraction (0.4%) but smallest
backgrounds.

« /77->llvv: Large branching
fraction (2.6%) but more
substantial backgrounds.
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- 77->1lvy

e Minimize mismeasurement probability on
missing E_.

« Combine remaining information into a
likelihood against WW.

0(Z2)=1.9x1.0(stat) £0.4(syst) pb

events/0.2

Expected Observed

P-value: 1.92x102 1.00x107
Significance: 210 2.30

02 04 06 08 1
likelihood output likelihood output
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i

Z7->11

0.534 4+ 0.043 | 0.058 35 55370 naa

0.01870-002

— 0007

" AN n40.0016
0.00127, 5000
Observed events

e Channels divided up by
topology:

D@ Run Il 1.7 fb’ ® 4edata
Vv 4y data
[ Isignal
I background

et
&

- Some are more pure,
thus more significant

>
]
&)
(=4
10
~
[
chcd
c
o
>
LLI

0(ZZ)=1.75"2] (stat) = 0.13(syst) pb

Expected Observed
P-value: 1.32x104 2.94x108

Significance: 3.650 5.420

100 200 300 400 500
Four lepton invariant mass (GeV)
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Z7->11

) LaSt ln the Tevatron Run Il pp at\ls = 1.96 TeV
series of SM ? 5 ;
dibosons.

-
o
o

—o— DO Run Il

®— D@ Run I, ZZ Observatlon
== Theory '
First observation 2004| E

-
Q
=Y

-
o
w

|F|rst ewdence 2006

Flrst observatlon 2008

5.7 significance!
First observation
of ZZ production
at hadron
collider.

Cross Section (picobarn)
o U
I IIIIIII| | IIIIIII| I IIIIIII| [ IIIIIII| [ IIIIIII| I T TTHI

0.63 (Stat.)fgﬁg (syst.) pb
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=¥ Mono-photon:

* G+Y, graviton
escapes leaving only
a single photon and
missing transverse
energy.

Extra-Dimensions

¢ Irre dU.Cible thSiCS x-y plane o
b aCkgr O un d fr O m _a-i-# Eltdsters

—— data CPS

non-collision
|:| misidentified jets

e Instrumental

b aCkgrO unds from D@ Run Il preliminary 1.7 fis'
W->ev, Wy, beam +

0% 2 4 6 & 10 12 14 16 18 20 22
° DCA [em]

halo, cosmics.
8/15/08 Andrew Askew
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K Mono-photon:

: EXp IOIt EM % D@ Run Il preliminary 2.7 b’
calorimetry and 2 ~ gtz
longitudinal g - :Yciﬁision
segmentation to Dimisidrifid et
COIltI'Ol — LEDn =4, M,_ =870 GeV
backgrounds.

 Improve upon LEP 250

Photon P [GeV]

limits for nD>4!

= observed limit

® CDF 2.0 fo' limit
A |LEP combined limit

6 7 8
Number of Extra Dimensions

8/15/08
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B Acoplanar Jets:

« Two jets, unbalanced by
additional activity. '

e Can be a signal of pair “
produced leptoquarks s?, .

decaying to qvqv.

 Alternatively, could be
sign of a stable particle
which leaves no trace in
the detector.

8/15/08 Andrew Askew 57



D@, L=2.5 fb’’
* Data
— SM Background
---- LQ Signal

D@, L=2.5 fb’’
* Data
— SM Background
---- LQ Signal

D@, L=2.5 fb"
* Data
— SM Background
---- LQ Signal

3

=
Events / 40 GeV

Events / 25 GeV
‘q_‘

—

10" n
012 3 45 6 7 8 9 10 0 50 100 150 200 250 300 350 400 0 100 200 300 400 500 600 700
Jet multiplicity E; (GeV) H; (GeV)

° ° L L— i V ‘/_
» Nothing outside of standard _St — )
) eneration Leptoquarks (3=0)
model expectations observed.

D@, L=2.5 b’
E OnLo

- Observed
. Expected

e Limits improved over
previous single generation
leptoquark by ~70 GeV.

Cross Section (pb)

200 250
LQ Mass (GeV)

Most restrictive direct limits!
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f= j=|
HEg )

e ]
»
-
D
o
e~
@
O
-
X
—
W
@p
(R
3.
gQ
D
)
=5

Predicted by a variety of New Physics 0 4 " data
models (GUTs, Compositeness, etc). DG 1.05fb™ MEMmJ

. . Ei
Couple directly to a quark and a lepton: B/ 7 hi

WW/Z+lp

™,

DA%

Consider 3 gen scalar LQ with charge 2/3
or 4/3 LQ —)T"‘b === Expected limits

—®— (Observed limits

E NLO cross section (f=1)
LQ 3 LQ 3 —=> 7 bt + [7 NLO cross section (§=0.5)

T, > uVv,7, > v + hadrons

1 isolated Y, p;>15 GeV
1 1 candidate, p;>15-20 GeV
2 jet, p;>25(20) GeV; 1 and 2 b-tags

Most restrictive limits in this decay channel!
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¥ Higgs Searches

e At Tevatron, must cover a
large range of different
channels (especially at low
mass). Leave no stone
unturned!

Branching ratio

 Associated Higgs E
production (ZH, WH) at pELES .
low mass, coupled with e Wi

H->WW at high mass.
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-k WH->Ivbb

» Large backgrounds, very | Sy
small signals. Combine 8 i

OwH x 10

M=115 GeV

independent channels:

- e+jets, (L+jets

100 150 200 250 300

—20r3 jEtS Dijet Mass (GeV)
— 1 0] § 2 b-tagS I‘ * Data
.o i?ﬁuﬁiﬁs
e Use dijet mass and Sivs
kinematics in A
. . (f)
multivariate |
discriminants to improve .
o, o o -02 0 020406 08 1 1.2
Sens ]_th]_ tY° 115 GeV-Neural Network Output
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- WH->lvbb

e Large backgrounds, very
small signals. Combine 8
independent channels:

WH > 1lvbb  — 95%C.L limits

expected limits

- e+jets, (L+jets

o (pp — WH) x B(H — bb) (pb)

CDF (0.95 fb™")

- 2 or 3 jets
- 1 or 2 b-tags

Standard Model (x4) .. _

120 130 140 150
Higgs Mass (GeV)

e Use dijet mass and
kinematics in
multivariate
discriminants to improve
sensitivity.

0
1
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E H->vyy Search

D@ preliminary, 2.68 fb'

 Just a quick note, this o
. . . . o ckgroun
analysis is difficult no 50,signal M=115GeV

matter WHERE you do
it.

- dijjet

- Y+jet
D@, 2.68 fi5'
= Observed Limit
ntinuum y+ ) Expocted Limit = 1
- xpected Limit+ 1o
CO y y / Eercted Limit£2o

o X BR('}"}’)
SM value

 Inclusion does help with
low mass Higgs limits,

but expected signal
SM Higgs mass (GeV)
small.

95% CL
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= H->WW

« The money channel, best
chance for excluding
(discovering) SM Higgs.

« Large (but not
irreducible) background
from SM WW production
(at high mass, W+j at low
mass).

 Dominates sensitivity
~160 GeV.

NN

8/15/08 Andrew Askew !



— QbS@I.\.’.G.d%.LimiI .....

e Limits from just the
Kl el fully analyzed 3 fb™
of luminosity from
DQ.

* Good agreement
with expected limits.

Limit / o(pp—H)x BRH—-W*W)

170 180 190 200
my, (GeV/c?)
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~.%  Combined DO SM Higgs
Limits:
« DO experiment
E— combined Higgs mass
otk Conpmaion o limits, making use of
all the individual
channels, using

different amounts of
luminosity.

>
z
)
~
E
A
—
@)
SN
v
(@)

100 110 120 130 140 150 160 170 180 190 200
my; (GeV/c?)
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B Tevatron Higgs Limits:

« My CDF colleague in all likelihood showed this,
but it bears a re-viewing.

— I—CLSObSGI'VGd
.................. ................. -------1-CLsExpected ...........
e Dot
.................. .................. .................. ..... _ EXP@GtGdiZ-G ..............

"95%CL.
T90%CL.

my, (GeV/c?)
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Y 1
= K Conclusions:

| have merely scratched the surface here of all
the most RECENT analyses.

 Please, have a look at the full list if your
interest is piqued.

e On the road to Higgs!
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Backups:

for your entertainment
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“* Top Mass and Cross section: &

e Measurement of cross
section and mass
together, less
dependent on
assumptions, and in

good agreement with
theory.

section (pb)
o R R

tt cross section

-y
o

150 155 160 165 170 175 180 185 190
top quark mass (GeV)
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T q
Vector coupling Vector & axial-vector coupling
FORWARD (oy) (cos 6% = 0) BACKWARD (og) (cos 6% <
e, U

e, U

8~ defined in Collins-Soper frame (Z/y* rest frame)

« Shows interference effects:
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Pure Z exchange

- (Am<gy'~0)

Primarily pure y* exchange

50 100
Vs [GeV

« Shows interference effects:

- As a function of invariant mass, shows transition
from pure y* to Z/y* interference.
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- Asa transition

500 00
M, (GeV)
- If interference from additional Z', would also

manifest.
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DG 1.1b!
y¥d.o.f. = 10.6/14

0.23099 £ 0.00053

Difficult to tag light
quarks in final state 0b
Relies on MC to determine

relative fraction of different : _
Tuark shecies A (DO)
quark species Average

— PYTHIA
ZGRAD2

Statistical uncertainty
Total uncertainty

« AFB measured to be consistent with the Standard
Model.

» sin@,, extracted (effectively value at Z-pole).
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